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THE MESS

NHS
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Save our NHS

At the bedside

• 60 year old man

• Palpitations

• AF
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AF

Reality at the bedside

• No personalised tools for predicting risk of AF

• New drugs, but which one?

• No notes from GP/patient/hospital
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Cascade of waste

Science: What causes AF? What are the risk 
factors?
Evidence: New drugs, but which one?
Care: No notes from GP/patient/hospital

Neglecting any of these three factors can be 
detrimental to individuals and patients
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PEOPLE WHO LIKE TO DRAW CYCLES

Continuously learning healthcare system
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The scope of LHS

Learning Health Systems



28-10-2019

8

Not this

EHR
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IT and learning health systems

Velocity

Volume

Veracity

Variety

Variability

Visualization

Value
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Big Data is Out

Patient-centred healthcare
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The gap between promise and reality

CLEANING THE MESS
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Science

• Analysis of risk factors

• Improve disease definition

• Risk prediction models

• Inform future discovery science and trials

• Understanding of disease mechanism and drug targets

Evidence

• Automation/machine learning built into EHR for evidence/guidelines

• Real world EHR trials

• Comparative effectiveness research

• Surveillance

• Personalised recommendation
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Care
• Prospective not retrospective
• Decision support
• Real-time linkage
• Interoperability
• Include patient experience, wearable and 

–omic data
• Patient can see and use their own data 
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Reviews emphasising IT and research

• Francis 2013

• Keogh 2013

• Wachter 2016

• Caldicott 2017

• Topol 2018

• We don’t need more reviews and reports

Adherence and CVD events

Chowdhury et al. EHJ. 2013.
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Adherence and deaths
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Value (1)
2008 2012 2016

HF • Systolic

• Diastolic

• HFrEF (LVEF<35%)

• HFpEF (LVEF>50%)

structural heart disease, diastolic 

dysfunction

• HFrEF (LVEF<40%)

• HFmrEF (LVEF 40-49%)

• HFpEF (LVEF≥50%)

BNP, structural heart 

disease, diastolic 

dysfunction 

2006 2010 2016

AF • First detected

• Paroxysmal (self-

terminating)

• Persistent(non self-

terminating) 

• Permanent

• Paroxysmal (usually≤48 hrs)

• Persistent (>7 days or requires 

CV)

• Long-standing Persistent (>1 yr)

• Permanent

• AF secondary to 

structural heart disease

• Focal AF

• Polygenic AF

• Post-operative AF

• AF in patients with 

mitral stenosis or 

prosthetic heart valves

• AF in athletes

• Monogenic AF
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Value (2)

• Human and machine readable
• Validated
• Stakeholder acceptability

• Multiple phenotypes (e.g. 8 for AF)
• Multiple data types

• Hospital and primary care EHR
• Trial data
• Registry data

• Multiple countries

Value (3)
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Data-driven 
definitions

Stakeholder group 
consensus

Refinement of 
definitions

Expert 
consensus

WP2: Disease understanding and outcomes 
definition 

Validation of 
definitions

Value (4)

Value (5) 
AF type EHR phenotype description ICD 10 Read OPCS 4 BNF Refs.

AF secondary to 
structural heart 
disease 

 LV systolic/diastolic dysfunction, and/or heart failure
 Long-standing hypertension with LV hypertrophy
 Congenital heart malformations
 Cardiomyopathies
 Valvular heart diseases
 Other structural heart disease 

    1-4

Focal AF  Paroxysmal AF
 Symptomatic AF
 Atrial ectopy and/ or atrial tachycardia

  1

Polygenic AF
 Inferred: very early onset AF not elsewhere classified 1,5

Post-operative AF  Open / closed cardiac surgery
 Other/ any surgery

 1,6,7

AF with
mitral stenosis/ 
prosthetic valves

 Mitral stenosis
 Prosthetic heart valves    1,8

AF in athletes  Professional, or high level sports participation 
 Inferred: Other sports occupations 

e.g. sports coaches could infer former athletes 
 1

Monogenic AF  Long-QT, Brugada, Wolff-Parkingson-White syndrome
  1,4

AF secondary to 
respiratory disease * 

 COPD
 Sleep apnoea
 Pulmonary hypertension 

  1,9
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Value (6)

Banerjee et al. 2019. Europace

Value (7)

Chung et al 2019. Unpublished.
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Value (8)

1.Interoperability
• Across study designs

• Across clinical settings

• Across universities and hospitals

• Across countries

2.Agreement of coding and definitions

3.Improved quality and use of routine clinical data

4.Potential EHR trials

-Commit to end-to-end interoperability extending 
from devices to EHR systems.

-Aggressively address cyber security vulnerability.

-Develop a data strategy that supports a learning 
health system.



28-10-2019

21

Science
• HDR-UK

Undergraduate medical training in HI
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Postgraduate training in HI
• In the UK, 113 500 doctors: 65 700 

are in postgraduate training, and less 
than 4000 are clinical academics

• No universal HI competencies for 
postgraduate clinicians

• HI is under-represented in 
postgraduate clinical training

• HI competencies not integrated 
throughout the curricula. 

• A focus on “digital maturity index”  
rather than a “digitally-ready 
workforce” 

Undergraduate training in HI
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Postgraduate training in HI

Evidence

• Digital Academy 

• Faculty of Clinical Informatics (FCI)

• Federation of Informatics Professionals (Fed-IP)
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Care

• Global Digital Exemplar programme

All commentary?
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All commentary?

All commentary?
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Outstanding problems

• Is {…} making healthcare more efficient?

• Is {…} making healthcare more effective?

• Is {…} reducing inequalities?

• Is {…} causing harm?

• Is {…} aligning research and care?

• Is {…} dealing with ethical and regulatory concerns?

Summary

• Define the mess

• Draw cycles

• Clean the mess 
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Patient-centred vs Researcher/Data/Tech-centred

People not data

“He who studies medicine without books sails 
an uncharted sea, but he who studies medicine 
without patients does not go to sea at all.”

William Osler

“It’s important to remember that behind every 
data point is a daughter, a mother, a sister – a 
person with hopes and dreams.”

Melinda Gates
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• “In the early twenty-first century the 
train of progress is again pulling out of 
the station – and this will probably be 
the last train ever to leave the station 
called Homo sapiens. Those who miss 
this train will never get a second 
chance. In order to get a seat on it you 
need to understand twenty-first-
century technology, and in particular 
the powers of biotechnology and 
computer algorithms.” 


